ABSTRACT
The investigation showed that there are two quite distinct defects that have been commonly included under the term "spotting out." The "crystal spots" consist of dendritic crystals which appear only on metals having an "oxidized" surface; that is, one colored with copper sulphide Ox-other sulphides and subsequently lacquered. The "stain spots" appear especially on cast metals, either plain or lacquered, in the form of discolored areas of irregular shape, usually with a small dark spot near the center.
The crystal spots have been found by X-ray examination to The only promising remedies are (a) exclusion of sulphur from the surroundings, (&) the use of lacquers found to retard spotting, (c) the application of a thin film of a grease, such as petrolatum, to the lacquered surface, and (d) the use of wax paper for wrapping.
The stain spots are caused by the absorption in pores in the metal of acid or alkaline compounds during the plating process. Upon subsequent exposure to a high humidity such substances absorb moisture and exude upon and stain the surface.
It was found that alkaline substances are especially difficult to remove from capillary pores. It is not practicable, however, to eliminate alkaline substances from the cleaning and plating solutions.
In some cases the porosity of the metal may be reduced by a change in pattern or in casting conditions. No method of rinsing or neutralizing was entirely effective in removing the compounds. Baking at high temperatures before lacquering is sometimes helpful.
The two most effective remedies are (a) permitting the chemicals to exude or spot out by exposing the articles to a high humidity before the final finishing, and (6) the application of a lacquer which has been found to retard this type of spotting.
In general, phenol-condensation lacquers, which are less permeable to moisture than nitrocellulose lacquers, are also more effective in retarding stain spotting.
Permeability to moisture is, however, not the only factor. Tests on many commercial lacquers of both types show that it is possible to develop lacquers which are much more effective for this purpose than the average nitrocellulose lacquers previously employed. While previous observations by platers had shown that there were different kinds of spotting out, the various types had not been clearly defined or described. Accordingly, a preliminary study of the subject was made through visits to plants and through the examination of specimens received from various sources. These observations showed conclusively that under the term spotting out, as generally used, at least two entirely distinct defects with unrelated causes are commonly referred to. In this paper these will be designated, respectively, as "crystal spotting" and " stain spotting," as these terms usually permit a ready identification of the nature and cause of the spots. These are illustrated in Figures 1 and 2 .
Crystal spots occur only upon those metals which have on the surface a film of metal sulphide (commonly referred to as " oxidized" finishes) and a coating of lacquer or similar material. These spots are in the form of black or brown dendritic (treelike) crystals, often radiating from a center or nucleus, and varying in size from those just visible to the eye (or smaller) to those with a diameter of one-eighth inch (3 Figure 3 . All gases generated in* the flask pass through a filter paper which is clamped between the mouth of the flask and the end of the tube.
Specimen.-The specimen consists of 0.25 to 1.0 g of paper (depending on the sulphur content) either ground or thoroughly disintegrated by shaking with distilled water.
Reagents.-Small pieces of C. P. stick zinc free from sulphur and arsenic are activated by adding 10 ml of a solution containing 1 In Table 5 The samples were then exposed to the air in the lacquer room. The results shown in Table 6 show clearly the superiority of the phenolcondensation lacquer. With this lacquer it was beneficial to allow the specimens to spot before finishing, but with the nitrocellulose lacquer practically all the specimens spotted in a few hours, even when they had been allowed to spot previously, although in the latter case the intensity and extent of the stain spotting were reduced. In another plant a large number of brass, bronze, and cast-iron pieces, each of which had been previously finished by the usual procedure, including a nitrocellulose lacquer, and had spotted badly, were refinished by the same process, except that three different lacquers were used. The results of exposure to the plant atmosphere were as shown in Table 8 . 
